Fibroblasts expressing mouse c locus tyrosinase produce an authentic enzyme and synthesize phaeomelanin.
Recent advances in the study of the molecular biology of mouse pigmentation have led to the discovery of a family of proteins involved in the control of melanin synthesis. It has been confirmed that the product of the mouse c (albino) locus is the key melanogenic enzyme tyrosinase, but study of its function and regulation have been hampered by the presence of closely related proteins within melanin-synthesising cells. To overcome these problems, we have established lines of mouse fibroblasts expressing the c locus mouse tyrosinase. Here we describe characterisation of the tyrosinase synthesised by these cells and demonstrate considerable similarity between the expressed tyrosinase and the native enzyme. The expressed tyrosinase is proteolytically cleaved to produce membrane-bound and soluble forms of the expected molecular mass and is rich in N-linked carbohydrate, suggesting that melanocytic differentiation is not a prerequisite for post-translational modification of the protein. The expressed enzyme has tyrosinase activity, but not catalase or dopachrome tautomerase activity, confirming that it is an authentic tyrosinase. Transfected fibroblasts expressing tyrosinase are shown to share several physiological characteristics with melanoma cell lines, including increased pigmentation and tyrosinase activity in response to increased cell density. Since tyrosinase is expressed under a heterologous promoter, these shared characteristics probably reflect translational or post-translational controls that operate in both non-melanocytic and melanocytic cell types. We demonstrate that pigmented fibroblasts contain the melanin synthesis intermediates 5-S-cysteinyldopa and 5-S-glutathionyl-dopa, and produce a phaeomelanin-like pigment, but do not contain detectable eumelanin. Expression of tyrosine is therefore sufficient for the synthesis of a form of melanin pigment in fibroblasts.